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The vegetation of the Riversdale coastal plain was classified and described using Campbell's (1985) 
approach. Data collected included a subset of Campbell's structural and higher taxon characters, as well as 
dominant (> 10% cover) species, which would enable the recognition of communities to at least the sub-
series level in his hierarchy. The classification was produced using the Braun-Blanquet method of table 
sorting. Twenty zonal communities, at various hierarchical levels, were recognized and mapped. Non-fynbos 
communities included Afromontane Forest, Eastern Forest and Thicket, Kaffrarian Succulent Thicket and 
Dune Thicket Series in the Forest and Thicket Group, and Renoster Shrubland. Fynbos communities were 
Mesotrophic Grassy Fynbos, three subseries of Asteraceous Fynbos (Mesotrophic, Dune and Oligotrophic), 
Azonal Restioid Fynbos, Wet Proteoid Fynbos, Dry Proteoid Fynbos and six types of Mesic Proteoid Fynbos. 
The vegetation types could all be integrated into Campbell's Fynbos Biome mountain vegetation concepts 
and modifications based on work on the Agulhas plain. The mapped communities are adequate for conserva-
tion planning and comprise an essential descriptive basis for future studies. The data on Proteaceae cover 
corresponds well to that of the Restionaceae for Proteoid Fynbos - together the two families comprise the 
only groups which could be used for a classification without requiring extensive floristic studies. 
Die plantegroei van die Riversdale seevlakte word geklassifiseer en beskryf deur gebruik te maak van 
Campbell (1985) se benadering. Die data wat versamel is, bevat 'n subgroup van Campbell se strukturele en 
hoar takson-karakters, sowel as dominante (> 10% bedekking) spesies, wat die uitkenning van gemeen-
skappe tot op die subserievlak in sy hierargie moontlik maak. Die klassifikasie is teweeg gebring deur gebruik 
te maak van die Braun-Blanquet metode van tabel-sortering. Twintig streeksgemeenskappe is op verskeie 
hierargiese vlakke ge·identifiseer en gekarteer. Nie-fynbos-gemeenskappe het die volgende ingesluit: 
Afromontane Woude, Oostelike Woud en Ruigte, Kaffrariese Sukkulente Ruigte en Duine Ruigte Series, in 
die Woud en Ruigte Groep, en Renosterstruikveld. Fynbos-gemeenskappe het Mesotrofiese Grasagtige 
Fynbos, drie subseries van Komposiet-Fynbos (Mesotrofiese, Duine en Oligotrofiese), Azonal Restio"iede-
Fynbos, Nat Proteo"iede-Fynbos, Droog Proteo"iede-Fynbos en ses tipes van Mesiese-Proteo"iede-Fynbos 
ingesluit. Die gemeenskappe kan almal met Campbell se Fynbos-Bioom-plantegroeikonsepteen modifikasies 
daarop, gebaseer op werk in die Agulhasvlakte, ge·integreer word. Die gekarteerde gemeenskappe is 
voldoende vir die beplanning van bewaringsaksies en behels 'n essensiale beskrywende basis vir 
toekomstige studies. Die data oor Proteaceae-bedekking vergelyk goed met die van die Restionaceae in 
Proteo"iede-Fynbos- gesamentlik is die twee families die enigste groepe wat vir 'n klassifikasie gebruik word 
sonder om verdere floristiese studies uit te voer. 
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Introduction 
The Riversdale coastal plain is botanically one of the 
poorest-studied regions in the Fynbos Biome. The only 
major ecological work undertaken in the area is that of Muir 
(1929). The species richness of the Riversdale coastal plain 
(ca. 1 580 spp. in 2 800 km2) is lower than that of the 
Agulhas plain (ca. 1 800 spp. in 1 500 km2 - Cowling, 
unpublished data). Nevertheless, the Riversdale coastal plain 
contains the largest development of Tertiary limestone in the 
Fynbos Biome and the largest Enon deposits on the south 
coast. Fifty-four per cent (1 100 km2 of the 2030 km2) of 
Limestone Fynbos and 88% (420 km2 of the 480 km2) of 
Dune Fynbos occurs in and immediately adjacent to the 
Riversdale coastal plain (Moll et al. 1984; Bohnen 1986). 
The area also contains unique Dune Scrub Forest patches 
comprising the western-most populations of many Kaffrar-
ian Thicket species (Jarman 1986). Conservation planning in 
the region is particularly lacking (Jarman 1986; Burgers et 
al. 1987), and levels of cultivation and alien infestation are 
rapidly increasing. Knowledge of the vegetation assem-
blages are essential first steps in a sound conservation plan 
for the area. 
The aim of this paper is to present a classification and 
map of the vegetation of the Riversdale coastal plain: this 
should be of use to managers and conservation biologists. 
This study follows Cowling et al. (1988) in applying Camp-
beWs (1985) structural mountain vegetation concepts and 
methodology to Lowland Fynbos. This is necessitated, as 
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Figure 1 Topography and major localities in the Riversdale coastal plain. Contours are in meters. The numerals refer to the major 
Eastern Forest and Thicket stands: 1 - Heuningbos, 2 - Kafferbos, 3 - Langbos, 4 - Platbos, 5 - Olienbos, 6 - Kransfontein, 7 -
Stilbay-west. 
detailed phytosociological analysis of Fynbos vegetation is 
practically and theoretically problematical (Campbell 
1986a), due to the high species turnover and the poor taxon-
omic status of many plant genera (Cowling et al. loco cit.). 
Figure 2 Geological formations in the Riversdale coastal plain. 
Study area 
The study area, defined as the coastal plain south of the 
Langeberg Mountains between the Duiwenhoks River in the 
west and the Gouritz River in the east, covers about 2 800 
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Figure 3 Rainfall variations in the Riversdale coastal plain. 
Isohyets are in mm. 
km2 (Figure 1). The terrain is a rolling hilly plain at about 
200 m above sea level, comprising a dissected coastal shelf 
on shales of the Bokkeveld Group in the northern half and a 
calcreted (limestone) dune system of the Bredasdorp Forma-
tion in the southern half (Figure 2). In the east a low Table 
Mountain Sandstone Group range separates the two systems. 
The shales adjacent to the Langeberg Mountains are covered 
to various depths with conglomerates of the Enon formation. 
The climate of the region is relatively uniform (Fuggle 
1981). Temperatures range from a mean daily winter 
minimum of 12.6°C to a mean daily summer maximum of 
22.0°C, averaging between 17.1 and 17.4°C for the year, 
depending on locality. A gradient in the mean annual 
rainfall exists from east to west, ranging from 378 mm at 
Heidelberg to 426 mm at Riversdale and 430 mm at Stilbaai 
(Figure 3). Albertinia, in the rainshadow of the Aasvogel-
berg receives 415 mm of rain per year. Orographic effects 
account for the increased rainfall of the Aasvogelberg and, 
more noticeably, the Langeberg Mountains, with rainfall on 
the Bosberg and Grootberg estimated at over 800 mm per 
year. Between 26% and 29% (depending on locality) of the 
rainfall falls in the three winter months, 15-19% in summer, 
with a peak rainfall period in autumn (28-31 %). 
Methods 
Approach 
Campbell's (1986a) approach, which utilizes structural 
information and floristic data in the form of dominant taxa 
and floristically linked structural characters, has been 
employed in this study. With some minor adjustments, this 
method is applicable to lowland vegetation (Cowling et al. 
1988). The epistemological basis of the approach is 
described in Campbell (1986a). 
Data collection 
Data were collected over 7 days in October 1987 by 12 
Fynbos botanists working in four groups. Each group 
sampled the full range of mature vegetation (older than 10 
years since the last bum) encountered each day in the area 
allocated for field work. A total of 102 plots of 10 m X 
10 m were sampled, each plot being subjectively located in 
a homogeneous stand of vegetation. Five additional plots in 
inadequately represented vegetation types were sampled in 
August 1988. In each plot environmental (soil type, rock 
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Table 1 Structural and floristically linked 
structural characters used in the survey of 
the Riversdale coastal plain vegetation. 
Total cover, cover of non-sprouting 
proteoids, non-proteoid nanophylls-
mesophyllsl and restioids were estimated 
for five height classes (0-0.25 m, 0.25-1 
m, 1-2 m, 2-5 m, 5-10 m). See Campbell 
(1985) for details 
Growth fonn (woody, herbaceous) 
Leaf size Oeptophyll, nano-mesophyll) 
Leaf texture (sclerophyll, orthophyll, fleshy, succulent) 
Leaf fonn arrangement (ericoid2 , elytropappoid) 
Deciduousness 
Oimbers 
Rosulate succulents (e.g. Aloe spp.) 
Spinescence Oeaf and stem) 
Bruniaceae 
Cyperaceae 
Ericaceae 
Penaeaceae 
Poaceae 
Proteaceae (sprouters and non-sprouters) 
Restionaceae (Restioids) 
Rutaceae 
'non-ericaceous, non-ericoid 
2non-ericaceous 
cover, topography, slope and aspect), floristic (dominant 
taxa: > 10% relative foliage projected cover) and structural 
data (Table 1) were collected. Cover of each structural 
character was subjectively estimated. These structural 
characters comprised a subset of those used by Campbell 
(1985) and Cowling et at. (1988) and were chosen to differ-
entiate communities at or above the sub-series level in 
Campbell's (loc. cit.) classification. All Proteaceae, Restion-
aceae and Aloe species in each plot were listed. 
The location of plots and structurally similar vegetation 
was mapped by the groups at a 1:50 ()()() map scale. These 
were interpolated using 1: 10 000 orthophotos and plotted on 
a 1:50000 scale. Boundaries of mapped vegetation units 
were verified in the field during August 1988. 
Species nomenclature follows Bond & Goldblatt (1984). 
Soil nomenclature follows MacVicar et al. (1977). We have 
capitalized the initial letter of soil forms and placed the 
relevant soil series immediately behind its form. 
Data analysis 
Plots were preliminarily sorted into vegetation categories 
using the keys and community descriptions in Campbell 
(1985). A single plot could not be placed in a vegetation 
category. The final classification was produced by sorting 
the plot by character matrix according to the Braun-
Blanquet approach with characters being structural 
characters and dominant species (Campbell 1985). Only 
structural characters with strong differential properties were 
included in the final table. 
As Campbell's approach does not lend itself to numerical 
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analysis (Campbell 1986a), cover abundance of all 
Restionaceae, Proteaceae and aloes encountered in each plot 
were recorded. These data were sorted into groups using 
two-way indicator species analysis (Hill 1979a). As these 
groupings corresponded with the classification produced 
above, the results of both methods were combined in Table 
4. The relationships between the groups defined above were 
analyzed using detrended correspondence analysis (Hill 
1979b). Plots 22 and 24 (Oligotrophic Asteraceous Fynbos) 
were omitted from the analysis of Fynbos plots because they 
did not share any species with other plots and exclusively 
shared Thamnochortus lucens. Similarly, plot 61 (Erica-
ceous Fynbos) was omitted as it lacked Restionaceae and 
contained the only recorded occurrence of Protea speciosa. 
The plant communities 
Three major vegetation groups (sensu Campbell 1985) 
occurred on the Riversdale coastal plain: two non-fynbos 
groups (Forest and Thicket, and Karroid and Renoster 
Shrubland) and Fynbos (Tables 2 & 3). Four Fynbos series 
(Grassy, Asteraceous, Restioid and Proteoid), each variously 
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delimited to sub-series or type, were recognized. Mapped 
units represent distinct vegetation types rather than levels in 
Campbell's (1985) hierarchy (Table 2, Figure 4). 
1. Forest and Thicket 
Different ial feat ures 
The Forest and Thicket Group lacked typical Fynbos 
differential features such as restioids, Ericaceae, proteoids 
and sedges (Campbell 1986b). In the study area it was 
structurally characterized by its height, mainly comprising 
tall non-proteoid trees and shrubs (Table 3). Climbers, stem 
spines, succulents and deciduous shrubs and trees were also 
common and diagnostic. 
Three structural series occur on the Riversdale coastal 
plain: 
1.1. Afromontane ForestlEastem Forest and Thicket with 
over 90% non-proteoid cover above 2 m (Table 3). Three 
types were distinguished: a tall type, a shorter type with a 
low cover of fleshy leaves, and a type characterized by a 
high proportion of fleshy leaves. 
1.2. Kaffrarian Succulent Thicket with either high cover of 
Table 2 Hierarchy and synonomies of the plant communities of the Riversdale coastal plain 
Community 
Forest and Thicket 
Afromontane Forest 
Eastern Forest and Thicket 
Euclea- Olea Eastern Forest & Thicket 
Kaffrarian Succulent Thicket 
Dune Thicket 
Karroid and Renoster Shrubland 
Renoster Shrubland 
Fynbos 
Grassy Fynbos 
Mesotrophic Grassy Fynbos 
Asteraceous Fynbos 
Mesotrophic AF 
Leucadendron linifoliwn 
Leucadendron teretifoliwn 
Langeberg 
Dune AF 
Oligotrophic AF 
Restioid Fynbos 
Aronal RF 
Proteoid Fynbos 
Wet PF 
Protea coronata 
Mesic PF 
Protea lanceolata 
Leucospermwn muirii 
Ls. praecox and P. sussanae 
Leucadendron galpinii 
Ld. meridianwn and P. obtusifolia 
Protea neriifolia 
Dry PF 
Leucospermum calligerum 
Hierarchical level 
(Campbell 1985) 
Group 
Series 
Series 
Series 
Series 
Series 
Group 
Series 
Group 
Series 
Type 
Series 
Sub-series 
Type 
Type 
Type 
Sub-series 
Sub-series 
Series 
Sub-series 
Series 
Sub-series 
Type 
Sub-series 
Type 
Type 
Type 
Type 
Type 
Type 
Sub-series 
Type 
Synonomy in study area 
(Moll et al. 1984) 
Afromontane Forest 
Dune Fynbos (in part) 
Dune Fynbos (in part) 
(not mapped) 
Dune Fynbos (in part) 
South Coast Renosterveld 
(not mapped) 
South Coast Renosterveld 
Dune Fynbos 
Limestone Fynbos 
Dune Fynbos 
Mesic Mountain Fynbos 
Limestone Fynbos 
(not mapped) 
Equivalents at Agulhas 
(Cowling et al. 1988) 
Tall Forest and Thicket 
Lower Forest and Thicket 
(absent) 
(absent) 
Dune Thicket 
Renoster Shrubland 
(absent) 
Dry Restioid Fynbos 
(absent) 
(absent) 
Dune AF 
(present: not delimited) 
(absent) 
(absent) 
(absent) 
P. compacta Mesic PF 
P. sussanaelL. coniferwn Mesic PF 
(absent) 
P . obtusifolialL. meridianwn Mesic PF 
L. xanthoconus Mesic PF 
(absent) 
Table 3. Differentiated table for non-Fynbos groups and Fynbos series (sensu Campbell 1985) on the Riversdale coastal plain. Cover classes used for 
structural characters are as follows: - = less than 5% cover; + = 5-10% cover; 1 = 10-20% cover; 2 = 20-30% cover; etc.; 9 = 90-100% cover. 
Forest and Thicket Renoster Fynbos 
Forest l l Shrubland Kaffrarian Dune G Asteraceous Fynbos Resti Proteoid Fynbos M 
Succulen~ Thi- r oid 
1'1' : Thicket cket a Mesotrophic3 Dune Oli9 Fyn Mesic4 s otro bas ~ ~,i s phic 
AEAEEEOI~TTTTTTTI Iy LLTTTTTTTTNNNNN LLLUUUPPPPPPPPPPGGGGM""""'MMMNNN 
2 2\ 1111 1 111 \ \ 111 1\ \2 1 1 \ I 1 I 12 2 1 1 1 \ 2 Plot number 8408640 52233732492223 1554 2 35003 137553 77 039192593417270 8 612 6242 14128 63067026734 352226254 653132 7 88 60 7 
Structural characters I 2215316 7995732319446384 910617 976718024560 89 781239820316278 32250 1204 69784 753815145583726535447563386160 10 9212 
Total cover >5m 
Non-proteoids >5m 
Non-proteoids 2-5m (>40%) 
Total cover 2-5m (>40%) 
Rosulate succulents 
Succulents (>20%) 
Fleshy leaves (>20%) 
Non-proteoids 2-5m «40%) 
Non-proteoids 0.25-1m (>20%) 
Non-proteoids 1-2m (>20%) 
Deciduous leaves 
Non-proteoids (>40%) 
Cl imbers 
Stem spi nescence 
E l ytropapoid 
Poaceae (>70%) 
Leptophyllous proteoids 
Restioids <0.25m 
Proteoids «10%) 
Restioids (>70%) 
Non-sprout. Proteoids 2-5m (>40%) 
Proteoids (>80%) 
Restioids 1-2m 
Non-sprout. proteoids 1-2m 
Non-sprout. proteoids 0.25-1m 
Proteoids (>10%) 
Restioids (10-69%) 
Ericaceae 
Restioids 0.25-1m 
Ericoids 
Rutaceae 
Total herbaceous 
Total woody 
Total cover 
87+ 
87+ 
89968 
89968 
1131-4-+21-+--- 1 1- + + 
223246232 
2 35 22332313454 
+3 8 2222 3+1 1+ 
45 32454 3 656 3327951 3 
22 2482 367564788 7552 4 
+ 2- + -2 - J 8999999 5785 7 78889 999 987997 4 
-1+1111 +2-- ---1+-1112+ 2+-11+ - ------ + 
22+1231 145-+-+-76222143 231122 --- ++---1+ 51 +-
+ + - -- +1126544461 -- 11+11+++12+1 
7 + 7 
8451964318 
-- + 116-+ 
9 
9 8 
4 12 
+ 2 
3 
2 
/2 
4 
- -1----- -
- +- --
- -+ + 
7177 88 9 
6 
-+--
+ 
- -+ 
8 
64 
2 
~ 12-
+-
- -+ +2-
7 
44 
89 
42366 76342453111+++- 3+++ - + 
63 7 41+1354412141+43 8++ 161323612 24 + 
191264318 + ++1+ -+1 + 111461 1 21 
6452964338 527133641324126318221572334722 89 32 
1 22 3 41 1 231 4236 3 4 3542121 53 53 16 3 22 2 32 
- - +1 -++- 22 +3- 3 31 +231 + 2 46+4 43+11+-5- 42 16--71-21 2 32 
1 - + - - 1- 11++-1+-+63+ 7 23163 52+3 1- 1 --++-+2+22+2112+--2-1+1- 32+ 2 +, -+,-
- - 2-2 - - 3 11+1+ -+3 - - - + 2 1-11 -+ 1 --1 - -+ 
-- , -J - 63 16 -14+ 3-752 2 - +1+12 2++12151 3 2115++-25- +1 6312 
~ 52+1-321-1+11-++ -18+-+ 1+34+1+15425 38 4412112135+412+ 54925 +343 55577 87398594542152166164-17-273-32 6- 331 1 
6995387798896999 98799 767877567741 74 659897784897889 85676 8344 83523 848465655579749638535787567898 99 76 9 
8996698798897999 98 778977678765 89 779997887898899 88986 8676 97878 999999977889969779775797689899 99 89 9 
1 A = Afromontane Forest, E = Eastern Forest and Thicke1, 0 = Euclea racemosa-Olea exasperata Eastern Forest and Thicket; 2 A = Aloe; T = tall; 
3 L = Leucadendron linifolium, N = Langeberg, T = L. teretifolium; 4 G = Leucadendron gaJpinii; L = Protea Ianc60lata; M = L. meridianum/Protea obtusifolium; 
N = Protea neriifolia; P = Leucospermum praecox/ Protea sussanae; U = L. muirii; Misc.# = Miscellaneous plot 
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Table 4. Differentiated table based on dominant taxa for non-Fynbos groups and Fynbos series on the Riversdale coastal plain. Only species present in 
two or more plots and, with the exception of Proteaceae, Restionaceae and Aloe, with a cover abundance over 10% (X) are included in the table. The 
symbol (I) indicates species adjacent plots, and (0) present in plots with a cover abundance of less than 10%. Misc# = Miscellaneous. 
Forest and Thicket Renoster Fynbos 
Forest1 
Shrubland 
Kaffrarian Dune G Asteraceous Fynbos Resti Proteoid Fynbos M Succulent 2 Thi- r 
Mesotroph i c 3 oid Mesic 4 i Thicket ket a Dune Ol i9 Fyn \I D s 
s otro bos e r c 
s phic t y # AEAEEEO AAAAAAAAA TTTTTTT Y LL TTTTTTTTNNNNN LLLUUUPPPPPPPPPPGGGGMMMMMMMNNN 
---
-
-- -- -- - - -
Species 1 2 21 1111 1 111 1 1 111 11 12 1 11 1 1 121 2 1 1 1 1 21 1 Plot number 8408640 52233732492223 1554 2 35003 137553 77 039192593417270 8 612 6242 14128 03667026734 352226254 653132 7 88 60 7 2215316 7995732319446384 910617 976718024560 89 781239820316278 32250 1204 69784 357816145583726535447563386160 10 92 2 
Canthium inerme X X 
Rapanea melanophloeos X X 
Brabejum ste/latifolium X 
Canthium mundianum X X 
Gassine peragua X X 
Olea el(asperata X X 
Crassula perforata XX 
Aloe ferol( XO OIXO 0 001 o II 01 01 Drosanthemum interum XX 
Pentzia incaria X XX 
Aloe aroorescens XX XX 0 0 Aloes~iosa XO X 00 Rhus aevigata XX X 
Brachylaena neriifolia X X Euclea undulata XX XX X XX 
Maytenus heterophy/la X X Olea europea X X X 
Salvia africana-Iutea XX Prota~ragus aethiopicus X X Rhus ucida X X X 
Protasr::,ragus multfflorus X X X X 
l!:J!:0P%/lum morpsana X X X X XXX 
upho ia burmannii X X Gassine aethiopica X X 
Pterocelastrus tricuspidata XX XX X Rhus /ongispina X X XX XX XX Clutia a/atemoides X X X X X X Carissa bispinosa X X X XX X Sideroxy/on inerme X XXX X X X XXX 
Eriocephalus africana X X Pentaschistis filiformis XX X Relhania genistifolia X XX XXX X X 
Leucadendron linifolium XX Crassula expansa XX Knylandtia spinosa X X Leucadenqron teretifolium XXXXXXXX I I Ga/lopsis sp 0 0 Bobartia macrospatha X X Themeda triandra X X Blaeria klotzchia X XX X Aristida junciformis X X Elytropappus rtlinoceratus XXXXXXXXXXXX XX xx X XXXX Pentaschistis cf eriostoma 58/2 X X Aspalathus arenaria X X Agathosma foetidissima X X Cymbopogon marginatus X X X X 
~ 
>-
I:l' 
:-. 
to 
;~ 
..... 
\0 
\0 
..... 
VI 
~ 
..... 
'-' 
..... 
VI 
Agathosma apiculata 
Ischyrolepis eleocharis 
Carpobrotus acinaciformis 
Erharta calycina 
Rhusglauca 
Thamnochortus lucens 
Ficinia truncata 
Anthospermum prostratum 
Eriocephalus racemosus 
Ficinia ramosissima 
Prolea lanceo/ata 
Diospyros dicrophyl/a 
Aspalathus sp. 67/1 
Elegia stipularis 
Cliffortia stricta 
Lachnaea micrantha 
Leucospermum praecox 
Protea sus sanae 
Mastersiel/a spathulatus 
Elegia muirii 
Thamnochortus muirii 
Chondropetalum tectorum 
Leucadendron galpinii 
Chrysocodon tenuifolia 
Wilddenovia teres 
Thamnochortus insi9nis 
Leucospermum mUirii 
Aspalathus acutifolia 
Thamnochortus erectus 
Cynodon dactylon 
Erica spactabiJis 
Protea obtusifolia 
Leucadendron meridianum 
Acmadenia obtusata 
Passerina galpinii 
Chondropetalum microcarpum 
Leucadendron muirii 
Ischyrolepis leptocladus 
Metalasia muncata 
Euclea racemosa 
Protea neriifolia 
Chrysanthamoides monolifera 
Phylica axillaris 
Protea n itida 
Ischyrolepis capensis 
Acmadenia macropete/a 
Helichrysum cymosum 
Protea coronata 
Elegia juncea 
Leucadendron eucalyptifolium 
Erica sp. 69/1 
Leucospermum calligerum 
Restio fruticosus 
Leucospermum cuneiforme 
Restio triticeus 
Protea repens 
Leucadendron salignum 
Cliffortia sp. 72/1 
Protea spaciosa 
Erica versicolor 
X 
XX Ix 
X 
Xl 
X X I X xl I I X X XX X 
xl 
X X 
X 
rl 0 XI 
xxi X 
x X 
.... 
xxxxol 0-X X 
X 
X 
X X 
X X 
XX XI Ix ~ X 
I °IXX~ X 
X I 
IX 
X X X 
X X X 
IXXXXXXXXXX 
X X 00 XX 
Xoo X 
X XX XOX 0 
XX 0 XXXX X 
X 
XXOX 
X X X X 
X 0 X 
OOX 0 OX 
X X 
Ix X IXXX ~ XXX X X X 0 XOX 0 X X 
XX X 
XOOXXXX 
X XXXXXXX 
X X X X XX X X X XX 0 X 0 0 Xo 0 X X IXX/X I X X X X X X 
X 
XXX 
X I X X 
XI X I 
0 
X X 
I 
XXI ~  > 
XXX X X I~x :::;> ~ 
'< XX Q.. 
XX ~ X 
~xl 
1
10 
'"0 p;-
X xo I 
10 0 
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Afromontane Forest /Eastern Forest & Thicket 
Kaffrarian Succulent Thicket 
Dune Thicket • 
Renoster Shrubland 
Mesotrophic Grassy Fynbos 
Ln linifolium Mesotropic Asteraceous Fynbos 
Ln teretifolium Mesotropic Asteraceous Fynbos 
Oligotropic Asteraceous Fynbos 
Dune Asteraceous Fynbos 
Azonal Restioid Fynbos • 
Wet Proteoid Fynbos 
Dry Proteoid Fynbos 
P. neriifolia Mesic Proteoid Fynbos 
Ls praecox Mesic Proteoid Fynbos • 
Ls muirii Mesic Proteoid Fynbos • 
Ld galpinii Mesic Proteoid Fynbos • 
Ld meridianum Mesic Proteoid Fynbos • 
Azonal 
17 
Figure 4 Vegetation map of the Riversdale coastal plain. For hierarchical levels of mapped units see Table 2. 
aloes and succulents with a high non-proteoid cover below 
2 m (Aloe type) or else a low cover of non-proteoids above 
2 m (Tall type). The latter type had less than 20% fleshy 
leaves (Table 3). 
1.3. Dune Thicket with a high cover of fleshy-leaved shrubs, 
a high cover of non-proteoids mostly below 2 m, an absence 
of Aloe spp. and a low cover of succulents. We use the term 
Dune Thicket in place of Strandveld, which historically has 
been used as a generic term for many unrelated coastal 
vegetation assemblages. 
Florist ics 
The Forest and Thicket group was differentiated by Clutia 
alaternoides, Carissa bispinosa and Sideroxylon inerme. 
Zygophyllum morgsana linked Kaffrarian Succulent Thicket 
and Dune Thicket. 
Afromontane Forest shared no species with Eastern Forest 
and Thicket. The former had Rapanea melanophloeos and 
Brabejum stellatifolium as dominants, whereas the latter had 
Canthium mundianum and Cassine peragua and was 
characterized by Sideroxylon inerme within the structural 
series (Table 4). These floristic categories overlapped 
somewhat with the structural types, although the fleshy-
leaved Eastern Forest and Thicket was characterized by a 
co-dominance of Euclea racemosa and Olea exasperata. 
Kaffrarian Succulent Thicket (KST) was broadly divided 
into two distinct categories, Euclea undulata KST and 
Pentzia incana KST. The latter type shared Relhania 
genistifolia with Renoster Shrubland. These categories do 
not correspond with the structural types, as Euclea undulata 
dominated both the Aloe and Tall KST types (Table 4). 
Dune Thicket was floristically indistinguishable from Tall 
Kaffrarian Succulent Thicket and Eastern Forest and 
Thicket, differing only in its height. Salvia africana-Iutea 
was the only dominant confined to Dune Thicket (Table 4). 
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Environment 
Forest and Thicket occurred on a variety of substrata: 
Afromontane Forest was · largely limited to colluvial 
streamside habitats on the south-facing slopes of the 
Langeberg foothills. It was also particularly well represented 
on screes and hill crests on the north-facing slopes of 
Bosberg. 
Eastern Forest and Thicket (EF&T) and Dune Thicket 
were restricted to the Bredasdorp Formation on deep, 
organic-rich, alkaline sands. Currently all stands of EF&T 
are surrounded, and often dissected, by ploughed lands. 
EF&T soils are the most fertile of the Agulhas plain soils, 
possibly due to plant-induced organic accumulation 
(Cowling et al. 1988). Apparently these soils are also highly 
fertile in the Riversdale coastal plain, continuing to give 
high yields for 30 years without fertilizing (Burgers et al. 
1987). Taylor (1961) and Tinley (1985) suggest that EF&T 
develops on wetter sites of the coastal plain on deep, 
calcareous sands of the Bredasdorp Formation, where plant-
induced organic enrichment occurs, whereas Dune Thicket 
sites occur on drier sites on recent, coarse sands with lower 
organic matter levels, usually on the littoral fringe. This 
differentiation appears valid for the Riversdale coastal plain. 
In the eastern Agulhas region, forest thickets linked to 
EF&T were associated with termitaria (heuweltjies) 
(Cowling et. al. 1988). Whereas termitaria frequently 
occurred in EF&T in the Riversdale coastal plain, no clear 
association between termitaria and EF&T was evident. 
The Euclea racemosa and Olea exasperata EF&T was 
recorded from limestones and calcretes over Bredasdorp 
Formation shales. 
The Aloe and Tall types of Kaffrarian Succulent Thicket 
were confined to the Bokkeveld Group shales, usually in 
areas of steeper topography and deeper soils than that 
occupied by Renoster Shrublands. Of very localized 
occurrence, too small to map, were Kaffrarian Succulent 
Thicket clumps on Table Mountain Sandstone Group-
derived soils on the Aasvogelberg where river valleys 
transverse the range and on rocky south-facing slopes with 
organic-rich soils. An Aloe-dominated, succulent-rich 
variant was confined to the skeletal soils at the crest of the 
Aasvogelberg range. 
Dist ribu t ion 
Afromontane Forest occurs in isolated groups in the upper 
reaches of mainly the Weyer and Kragga River valleys in 
the region. As such it is not mapable in Figure 4. 
Eastern Forest and Thicket is largely confined to 
Bredasdorp Formation calcareous sands, either as isolated 
stands or as a linear ecotonal community on the limestone/ 
sand interface (not mapped), presumably where conditions 
are more moist. Only seven large stands currently exist 
(Figures 1 & 4): Heuningbos, Platbos, Kafferbos, Langbos, 
Olienbos, Kransfontein and the western edge of Stilbaai on 
deep, humus-rich, alkaline sands. EF&T closely resembles 
the lower forest type of Forest and Thicket community on 
the Agulhas plain, which was confined to six local patches 
(Cowling et al. 1988). In the De Hoop Nature Reserve it 
occurs on deeper alkaline soils and forms the most extensive 
stands surrounding pans, where in many areas it has been 
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extensively ploughed (van der Merwe 1977). 
The Euclea racemosa-Olea exasperata-dominated form 
occurs on the calcretes on the northern edge of the 
Bredasdorp Formation - this type has been inadequately 
mapped in this study as it resembles Acacia cyclops stands 
in appearance both in the field and on orthophotos. As a 
consequence, it was not recognized as a distinct type until 
the final stages of the study: much of it appears to have been 
cleared for agriculture. 
Elsewhere in the same habitat, throughout the Bredasdorp 
Formation, Dune Thicket occurs. Dune Thicket communities 
show a strong floristic and structural similarity throughout 
their range, from Cape Point to Riversdale and the eastern 
Cape (Cowling 1984; Cowling et al. 1988). They are 
confined to recent coastal sands, most frequently in the 
immediate littoral zone. 
The Tall and Aloe types of Kaffrarian Succulent Thicket 
predominate the eastern portion of the Riversdale coastal 
plain with outliers as far west as Riversdale and Swart-
heuwel (Figure 4). They also occur along the Gouritz, 
Kafferkuil and Duiwenhoks River valleys where Bokkeveld 
Group shales beneath the Bredasdorp Formation are exposed 
(Figure 4), and on skeletal soils on the Aasvogelberg. Small 
isolated outliers to the west of the Riversdale coastal plain 
occur on Bokkeveld Group shales at De Hoop (van der 
Merwe 1977), and on the Breede and upper Duiwenhoks 
Rivers and the Heidelberg hills (Burgers et al. 1987). The 
major vegetation in river valleys to the west of the region 
(Breede and Slang Rivers) are Renoster Shrublands (Burgers 
et al. 1987). To the east, Kaffrarian Succulent Thicket 
reaches its greatest development in the Humansdorp/ 
Grahamstown region, where the dominant succulents are 
Euphorbia rather than Aloe (Cowling 1984). Our Tall (non-
succulent) form of Kaffrarian Succulent Thicket corresponds 
to Cowling's (1984) Clay thicket, also best developed in the 
eastern Cape. Elements of Tall Kaffrarian Succulent Thicket 
occurring on Aasvogelberg (plot 129) may comprise 
Cowling's (loc. cit.) Mountain Thicket. 
2. Renoster Shrubland 
Differential features 
According to Campbell's (1986a) scheme, Renoster 
Shrubland, a series within the non-fynbos Karroid and 
Renoster Shrubland group (Table 2), is differentiated by a 
low total cover, a high elytropappoid cover and the presence 
of succulents, annuals, aloes and stem succulents. In the 
Riversdale coastal plain, Renoster Shrubland was chiefly 
differentiated by a low total cover, and a high relative cover 
of elytropappoids without any of the proteoids, Ericaceae 
and Restionaceae which differentiate Fynbos. In addition, 
succulents were scarce and non-proteoids were not dominant 
in any stratum (Table 3). In contrast to Renoster Shrubland 
in the Agulhas plain (Cowling et al. 1988), Renoster 
Shrubland in the study area was not characterized by a 
consistently high leaf spinescence or graminoid cover, 
although the latter may be due to high grazing intensities. 
Florist ics 
Due to the low cover of graminoids in Renoster Shrubland, 
typically characteristic differential dominant grasses were 
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absent. The shrubs Eriocephalus africana and Relhania 
genistifolia were frequently dominant., but could not be 
considered differential dominant species (Table 4). Elytro-
pappus rhinocerotis was dominant in most Renoster 
Shrubland plots, although it was also present., and often 
dominant., in Mesotrophic Asteraceous Fynbos. 
Environment 
Renoster Shrubland occurred predominantly on the 
Bokkeveld Group shales, like Kaffrarian Succulent Thicket 
which it replaces on shallower soils, and on the less divided 
topography (presumably a more fire-prone habitat) in the 
west of the study area. It also occurs on skeletal clay 
overlying Table Mountain Sandstone Group rocks on the 
Aasvogelberg. Two heavily overgrazed plots occurred on 
Enon Formation shales. 
Distribution 
Chiefly occurring on shallow Bokkeveld Shale soils, 
Renoster Shrubland is most extensive on the topographically 
subdued western part of the study area, giving way to 
Kaffrarian Succulent Thicket on deeper soils on more 
dissected topography to the north and east (Figure 4). It is 
similar to the communities of the southern and south-eastern 
Cape coastal forelands (Cowling et al. 1988), but in the 
study area it lacked a significant graminoid component. 
Renoster Shrubland is widespread on shales throughout the 
southern Cape where rainfall is 300-500 mm per year 
(Cowling 1984). Although Renoster Shrubland was replaced 
by Mesotrophic Asteraceous Fynbos on wetter slopes south 
of the Langeberg, Renoster Shrubland did occur where the 
rainfall exceeded 500 mm per annum in the study area. In 
these situations, it is apparently derived from Mesotrophic 
Asteraceous Fynbos due to overgrazing. 
3. Fynbos 
Cowling et al. (1988) argue that, on structural grounds, it is 
not possible to distinguish between Mountain and Lowland 
Fynbos as traditionally recognized and recently defined by 
Moll et al. (1984). Moreover, although the two types are 
floristically distinct, plant assemblages within anyone of 
these types can be as distinct floristically as from the other. 
Therefore, they suggest that the distinction is invalid. This is 
supported by the presence of most of the endemic families 
in both of Moll et al. 's (loc. cit.) Fynbos categories. 
Similarly, Grassy Fynbos sensu C;lmpbell (1985) was 
considered a subgroup of Fynbos. 
3.1. Grassy Fynbos 
Compared to other Fynbos series, Grassy Fynbos is charac-
terized by a high cover of grasses, with some Restionaceae, 
and a fairly high cover of tall, leptophyllous, non-proteoid 
woody plants (Campbell 1986b). 
3.1 .1. Mesotrophic Grassy Fynbos 
Differential features 
Two plots keyed out as Mesotrophic Grassy Fynbos in the 
Fynbos Group. However, neither plot accurately fitted 
Campbell's Grassy Fynbos category: both were character-
ized by the high proportion of Ericaceae among the woody 
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component, the remainder largely comprIsmg Ericoids 
(Table 3). Grasses were dominant, comprising over 25% of 
the cover. Campbell's (1985) system does not cater for these 
variants of Mesotrophic Grassy Fynbos. 
Floristics 
Both plots were dominated by Erica versicolor, a feature 
shared with a few Fynbos plots in drier habitats. No differ-
ential dominant species were present (Table 4). 
Environment 
This variant of Grassy Fynbos may be the result of frequent 
burning of Wet Proteoid Fynbos or Protea repens-
dominated Mesotrophic Proteoid Fynbos similar to that of 
the eastern Cape (Campbell 1985). The presence of Aristida 
junciformis, often at high cover, suggests overgrazing. 
Distribution 
Mesotrophic Grassy Fynbos is confined to the northern 
slopes of Grootberg, Bosberg and K1ipberg (Figure 4). This 
community may represent an interesting westwards exten-
sion of the Proteoid Grassy Fynbos communities described 
in the eastern Cape by Campbell (1985) and Cowling 
(1984). Their presence in the Langeberg foothills may be 
due to the more fertile northern slopes, the high incidence of 
summer rain in the area, both of which may result in a 
natural higher burning frequency and hence the dominance 
of grasses. The vegetation has the appearance of being 
heavily burned and bushcut. 
3.2. Ast eraceous Fynbos 
Differentialfeatures 
Relative to other series in Fynbos, Asteraceous Fynbos 
generally has a lower total cover (30-70%) with a high 
cover of non-ericaceous ericoids (Asteraceae, Rhamnaceae 
and Thymelaeaceae) relative to restioids and sedges. 
Occasionally a high cover of elytropappoids, grasses, 
succulents and fleshy-leaved shrubs may occur (Campbell 
1986b), linking Asteraceous Fynbos to Renoster Shrubland. 
Asteraceous Fynbos generally occupies the more xeric 
Fynbos sites . In the Riversdale coastal plain, differential 
features of Asteraceous Fynbos (Table 3) were a high cover 
of leptophyllous proteoids (10 plots) with an, often 
dominant., elytropappoid cover; a high non-ericaceous 
ericoid-to-restioid ratio (12 plots); and the presence of 
elytropappoids (12 plots). However, total cover tended to be 
high (60-100%) largely due to the high cover of leptophyl-
lous proteoids and non-ericaceous ericoids. 
Three sub-series of Asteraceous Fynbos (AF) were 
distinguished: Mesotrophic, Oligotrophic and Dune AF, the 
last-mentioned being a new category first described from the 
Agulhas plain (Cowling et al. 1988). 
3.2 .1 . Mesotrophic Asteraceous Fynbos 
Differential features 
The Mesotrophic AF sub-series is characterized by the 
presence of 0.5- to 2-m tall leptophyllous proteoids or 
elytropappoids (the two components usually co-occurring) 
and a high Ericaceae cover with low levels of restioids. 
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Mesotrophic AF was further divided into three types 
(Leucadendron linifolium Mesotrophic AF, L. teretifolium 
Mesotrophic AF, and Langeberg Mesotrophic AF), based on 
the presence of the dominant leptophyllous proteoid. 
3.2.1.1. L. linifolium Mesotrophic AF was structurally 
characterized by an absence of elytropappoids, a fairly high 
cover of stem spinescence and a low ericoid cover (Table 3). 
Restioids were absent. This plot did not key out well using 
Campbell's (1986b) system: it could be classified as the 
Seweweekspoort Type of Grassy and Grassy Shrubland, but 
the high Proteaceae (40%) and succulent (15%) cover 
exclude it from that type and group respectively. The 
absence of Ericaceae and Restionaceae strictly exclude it 
from Fynbos. 
3.2.1.2. Leucadendron teretifolium Mesotrophic AF was 
differentiated by the presence of both elytropappoid and 
leptophyllous proteoid shrubs (Table 3). Restioids, ericoids 
and non-sprouting proteoids were usually also present. 
Ericaceae varied from being absent to having over 70% 
cover. 
3.2.1.3. Langeberg Mesotrophic AF was distinguished from 
other Asteraceous Fynbos types by a lack of Leucadendron 
teretifolium and the presence of elytropappoids (Table 3). 
Floristics 
Leucadendron linifolium and Crassula expansa were the 
differential dominant species in L. linifolium Mesotrophic 
AF. Nylandtia spinosa was also dominant (Table 4). 
Apart from L. teretifolium, no other diagnostic dominant 
species were discernable in Leucadendron teretifolium 
Mesotrophic AF, although Themeda triandra and Blaeria 
klotzchia were occasional dominants. A few grasses and 
shrubs linked it to both Grassy Fynbos and Renosterveld 
Shrubland. Structurally L. teretifolium Mesotrophic AF 
would be classified as Langeberg Mesotrophic AF were L. 
teretifolium not present. Floristically Langeberg Mesotro-
phic AF is indistinguishable from Renoster Shrubland 
(Table 4). 
Environment 
According to Williams (1972), L. linifolium grows on level, 
sandy soils, with a pH of 6.4, overlying clay subsoils where 
waterlogging is common in winter. In the study area it is 
only recorded from a single locality, Iakkalsfontein, on flats 
with 200-mm deep sand, with a pH of 8.6, on calcreted 
Bokkeveld Group shales. L. linifolium Mesotrophic AF 
occurs in circular depressions, surrounded by L. merid-
ianumlProtea obtusifolium Mesic Proteoid Fynbos at its 
eastern extreme, suggesting that it occurs on seasonally 
waterlogged sites on the shale/limestone interface. It also 
occurs on adjacent limestone ridges, although it was not 
found in similar habitat on the adjacent farm Nuwe Puts to 
the west. 
Leucadendron teretifolium Mesotrophic AF was found on 
soils over 200 mm deep (all 9 plots in which soils were 
sampled) on silcreted Bokkeveld Group shales (1 plot) and 
Enon Formation conglomerates (8 plots). Although Williams 
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(1972) states that L. teretifolium occurs mainly on 
Bokkeveld and Witteberg Group substrata, it did not occur 
on any of the plots sampled on Witteberg Group substratum 
(n = 3), although it appears to have been present on this 
substratum historically (Muir 1929). Leucadendron tereti-
folium Mesotrophic AF was consistently the dominant type 
on Enon Conglomerate-derived soils in the Riversdale 
coastal plain. It is usually replaced by Langeberg Mesotro-
phic AF and Renoster Shrubland on Bokkeveld Group 
shales. The only two plots on Enon conglomerates to key 
out as Renoster Shrubland were heavily disturbed by 
grazing and bushcutting, suggesting that L. teretifolium 
Mesotrophic AF may be degraded to Renoster Shrubland by 
harsh management. The differences in soil depth between 
the two types suggest that the replacement may, in part, be 
due to soil loss by erosion. Rainfall may also playa role, as 
L. teretifolium Mesotrophic AF was confined to areas where 
rainfall exceeds 500 mm per year. 
Langeberg Mesotrophic AF occurs along the southern 
foothills of the Langeberg on deep, leached soils of Enon 
Formation conglomerates and Bokkeveld Group shales. It 
occurs on deeper soils than Renoster Shrubland, and at 
higher altitudes than Leucadendron teretifolium Mesotrophic 
AF. 
Distribution 
According to herbarium (Williams 1972) and historical 
(Muir 1929) records, L. linifolium has, within the study area, 
always been confined to Iakkalsfontein (Figure 4). The area 
is heavily overgrazed. Extensive agriculture has drastically 
reduced the area of natural vegetation on calcreted Bokke-
veld Group shales in the region. On the Agulhas plain L. 
linifolium is a major constituent of Restionaceae-dominated 
Restioid Fynbos (Cowling et. al. 1988). Despite the lack of 
restioids in L. linifolium Mesotrophic AF it is probably 
analogous to the Restioid Fynbos of the Agulhas plain as 
both occur on alkaline, waterlogged sands overlying TMG 
sands or limestone. This is contrary to William's (Ioc. cit.) 
habitat description for L. linifolium described earlier. 
The population of L. teretifolium in the Riversdale district 
is an isolated nexus at the extreme eastern end of the 
species' coastal distribution range (Williams 1972). This 
complicates comparing L. teretifolium Mesotrophic AF with 
communities to the east and immediate west of the region. 
However, L. teretifolium is associated with the Enon 
Formation, silcrete soils and, historically, the Witteberg 
Group in the Riversdale district. Its distribution range 
outside the Riversdale coastal plain may therefore reflect the 
lack of these geological formations on the southern coastal 
forelands. The only other occurrences of L. teretifolium on 
the southern coastal forelands are on the northern slopes of 
the Potberg, on conglomerates (pers. obs. Cowling & 
Rebelo), and at Agulhas, on silcretes (pers. obs. Cowling & 
Rebelo). 
Langeberg Mesotrophic AF is found on the southern foot-
hills of the Langeberg (Figure 4), being restricted to the 
northern reaches of the Enon Conglomerates over 
Bokkeveld Group shales. This category is not identical to 
the Mesotrophic AF of the Agulhas plain (Cowling 1988), 
for, despite its structural similarities, it is floristically quite 
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distinct. Langeberg Mesotrophic AF possibly occurs 
throughout the lower southern slopes of the Langeberg 
where rainfall is sufficiently high to allow Fynbos 
vegetation on Bokkeveld Group shales. 
3.2.2. Dune Asteraceous Fynbos 
Differential features 
Dune AF is described by Cowling et al. (1988) as a new 
sub-series of Asteraceous Fynbos. It differs from other 
Asteraceous Fynbos types by having a high cover of non-
ericaceous ericoids, and an absence of proteoids (Table 2). It 
may have a high cover of Rutaceae (especially Agathosma 
spp.) and Restionaceae (especially below 0.25 m), but has 
few Ericaceae. Unlike Dune AF at Agulhas, Rutaceae were 
not a diagnostic feature in this study (Table 2). Non-proteoid 
nano- to mesophyllous shrubs may also obtain a fairly high 
cover. 
Floristics 
Floristically, Dune AF is characterized by dominance of 
Ischyrolepis eleocharis (Table 4, Cowling 1984; Cowling et 
al. 1988). Agathosma apiculata and Carpobrotus acinaci-
formis were also dominant. 
Environment 
Dune AF was confined to deep, well-drained calcareous 
sands (Fernwood Form) on recent coastal dunes. With a 
prolonged absence of fire these communities are replaced by 
Dune Thicket, especially in mesic areas (Cowling et al. 
1988). 
Distribution 
Dune AF occurs on deep calcareous coastal sands and dunes 
throughout the Fynbos biome, from Port Elizabeth to 
Langebaan (Cowling 1984). Throughout its distribution 
from Port Elizabeth to Langebaan (Cowling 1984), Dune AF 
is structurally and floristically very similar (Cowling 1988). 
Moll et al. (1984) mapped Dune AF, together with Dune 
Thicket and Restioid Fynbos, as Dune Fynbos. The Rivers-
dale Dune AF is very similar floristically to the Humans-
dorp Restio eleocharis-Agathosma apiculata community 
(Cowling 1984). 
3.2.3. Oligotrophic Asteraceous Fynbos 
Differential features 
Oligotrophic AF was very similar to Dune AF differing 
primarily by the presence of dominant Ericaceae and a 
lower (60-85%) total cover (Table 3). Restionaceae and 
non-ericaceous ericoids were dominant. 
Floristics 
Oligotrophic AF was characterized by the dominance of 
Thamnochortus lucens and' Ficinia truncata. It shared 
several dominants with Proteoid Fynbos, especially the 
Leucadendron meridianumlProtea obtusifolia type 
(Table 4). 
Environment 
Oligotrophic AF was confined to limestone where overlying 
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soils do not exceed 100 mm (Mispah kalkbank). These 
conditions occur occasionally on the tops of the Bredasdorp 
Formation limestones, and on steep, north-facing slopes of 
the same, where soils are skeletal. 
Distribution 
The distribution of Oligotrophic AF is largely confined to 
small pockets on hill crests and to the steep slopes bordering 
the major valleys (Wankoe, Canca, Duiwenhoks River and 
Kafferkuils River) (Figure 4). Although it is present 
elsewhere on steep slopes, these are not extensive enough to 
be mapped at the scale used. Due to the localized nature of 
this assemblage, it is generally not recorded in other 
vegetation surveys. On the Agulhas plain it occurs as an 
isolated pocket on the north slopes near Hagelkraal (pers. 
obs. Cowling), but generally the topography of the region is 
not steep enough. It is possibly also present on the steeper 
north slopes of the Bredasdorp Formation between Potberg 
and Agulhas, although it was not recorded by van der 
Merwe (1977). 
3.3. Rest ioid Fynbos 
Differential features 
Restioid Fynbos is differentiated from other Fynbos series in 
having a high cover of restioids (> 60%), usually a lower 
cover of sedges, a low cover of shrubs above 1.5 m 
« 30%) and a low ratio of shrubs to graminoids (Campbell 
1986b). Being a dry Fynbos series, it shares a number of 
features with Asteraceous Fynbos, which it replaces on (a) 
seasonally waterlogged sites and (b) higher-altitude shallow 
soils on north-aspect mountain slopes (Campbell 1985). A 
distinctive feature of Restioid Fynbos in the study area was 
the presence of Restionaceae, 1-2 m tall (Table 3). Included 
in this type were plots with a high cover of non-proteoid 
shrubs less than 1 m tall, which, although not catered for in 
Campbell (1985), clearly fitted into Restioid Fynbos. Four 
plots keyed to Campbell's (1985) Azonal and one into Dry 
Restioid Fynbos. Structurally, Restioid Fynbos on the 
Riversdale coastal plain was closely related to Dune 
Asteraceous Fynbos, from which it differs mainly in the 
height of the Restionaceae component and lower cover of 
ericoids, and to the sandy types of Mesic Proteoid Fynbos 
(MPF), which differ in having a high cover of Ericaceae and 
tall non-sprouting Proteaceae. It is most similar to Protea 
lanceolata and Leucadendron galpinii MPF, from which it 
was structurally differentiated only by the absence of the 
two overs tory proteoids. 
Floristics 
Anthospermum prostratum was the only unique diagnostic 
dominant species for Restioid Fynbos. Floristically all its 
shared dominant species were with Dune Asteraceous 
Fynbos (2) and Mesic Proteoid Fynbos (7). However, 
Restioid Fynbos was dominated by 1-2-m tall Thamnochor-
tus spp. (usually T. erectus) (cover 25-70%), which in the 
absence of Proteaceae, was diagnostic. 
Environment 
Restioid Fynbos was found on deep, alkaline (PH 7-9) 
Fernwood and Clovelly (oranje) sands, in flat or gently 
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sloping « 3~ areas. Restioid Fynbos was confined to 
coastal areas, being replaced inland in similar situations by 
Pro tea lanceolata and Leucadendron galpinii MPF. In the 
coastal areas it occurred in patches between Dune Thicket 
clumps, forming a mosaic (Figure 4). It may comprise the 
early seral stage to Protea Ian ceo lata MPF or Dune Thicket, 
with frequent burning setting back the succession and 
eliminating the Proteoid component. With bushcutting, 
grazing and Thamnochortus spp. harvesting it may change 
to . a Grassy Shrubland dominated by Cynodon dactylon 
(pers. obs. Cowling & Rebelo). 
Distribution 
Unlike Restioid Fynbos of the Agulhas plain, there is no 
high cover of short leptophyllous proteoids within Rivers-
dale coastal plain Restioid Fynbos. However, on the 
Agulhas plain, Restioid Fynbos communities were season-
ally waterlogged. Restioid Fynbos on the Riversdale coastal 
plain occurs on deep, apparently well-drained sands. There 
are no analogous communities on the Agulhas plain, 
although at De Hoop a similar Restioid Fynbos occurs in 
sandy depressions on limestone, usually surrounded by 
Eastern Forest and Thicket and Dune Thicket (van der 
Merwe 1977). Restioid Fynbos in the Riversdale coastal 
plain occurs in valley bottoms, usually closely associated 
with Dune Thicket (Figure 4). 
As a result of frequent burning, overgrazing and harves-
ting of the restioid component, Restioid Fynbos or Dune 
Thicket can be converted to a Grassy Shrubland [Hankey 
Grassland sensu Campbell (1985)] with a resprouting non-
proteoid shrub cover and ericoids [Passerina vulgaris and 
Stoebe sp. (4.1) are differential dominants] . A further stage 
in the degradation. occurs when grass cover is further 
reduced and the cover is dominated by annuals, including 
both indigenous species (Senecio elegans) and exotics 
(Avena spp., Bromus spp.). Currently, these disturbed 
communities are confined to deep alkaline sands, suitable 
for ploughing and grazing, near the major roads. 
3.4. Pro t eoid Fyn bas 
Proteoid Fynbos is atypical in Campbell's (1985) system in 
that the series is based on a single structural character 
(> 10% cover of > 1-m tall non-resprouting Proteaceae). 
With the exception of Mesotrophic Proteoid Fynbos, 
subseries are differentiated by the dominant overs tory 
proteoid species. This causes problems when the dominant 
overs tory is removed by accidental fires or bad veld 
management (Campbell 1985; Cowling et al. 1988). 
Since the majority of proteoid species present on the 
Riversdale coastal plain were not encountered in Campbell's 
(1985) study, plots were classified by their understory 
components. Mesic (with a Restioid or Ericaceous Fynbos 
understory), Dry (with an Asteraceous and Restioid or 
Ericaceous Fynbos understory) and Wet (without a differen-
tial understory and proteoids over 80% of cover) were 
recognized. The Mesic Proteoid Fynbos subseries required 
further classification to types, based on their dominant 
proteoid species. 
3.4.1. Wet ProteoidFynbos 
Differential features 
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The Wet Proteoid Fynbos sub-series is characterized by 
having Protea coronata as the dominant overstory proteoid. 
Other differential characters listed by Campbell (1985) that 
were present included> 10% orthophyllous shrubs, 5% non-
proteoid micro- or mesophyllous shrubs, > 5% climbers, 
and 100% cover (Table 3). Differential features from other 
Fynbos sub-series on the Riversdale coastal plain included a 
high (> 40%) total cover in the 2-5-m stratum, comprising 
mainly proteoids. The plots most closely resembled 
Campbell's Outeniqua Type. 
Floristics 
Over 80% of the cover was Pro tea coronata. Helichrysum 
cymosum was also a differential dominant (Table 4). 
Environment 
Wet Proteoid Fynbos in the study area was confined to the 
Table Mountain Sandstone Group (TMG) on the southern 
slopes of the Langeberg. It is most prominent on the 
southern slopes of Grootberg and Bosberg on 150-mm deep, 
dark brown, loamy soils, on sandstone. It appears 
susceptible to burning, progressively losing first the proteoid 
component then other components. It is being ploughed up 
for wheat fields on the less steep slopes, presumably where 
soils are deeper. 
Distribution 
In the study area Wet Proteoid Fynbos was confined to the 
southern slopes of Grootberg and Bosberg, and the southern 
slopes of the Langeberg Range (Figure 4). Protea coronata-
dominated Wet Proteoid Fynbos is typical of moist south-
facing slopes and occurs in three disjunct localities: 
Peninsula to Bredasdorp and Genadendal, Riversdale to 
Mossel Bay on the Langeberg and in the Tsitsikamma 
Mountains (Rourke 1982). In the latter locality it occurs 
throughout the lower slopes and coastal forelands (Bond 
1981). 
3.4.2. Mesic Proteoid Fynbos (MPF) 
Differential features 
Mesic Proteoid Fynbos was differentiated from other 
Proteoid Fynbos communities on the Riversdale coastal 
plain, by the high cover of the restioid component. Within 
MPF, three major structural classes were recognized 
(Table 3). 
The first class, dominated by a dense cover (> 70%) of 
restioids (except when these were repeatedly harvested), 
contained two floristically unrelated communities: Protea 
lanceolata MPF and Leucospermum muirii MPF. Other 
features shared by these communities include a low cover of 
Ericaceae and ericoids, which together with the restioid 
cover, link them to Restioid Fynbos. The Pro tea lanceolata 
MPF community can be further differentiated by having 
most of the restioid cover in the 1-2-m stratum and 
occasionally non-proteaceous shrubs may be dominant, 
linking it to Dune Thicket. When heavily grazed and 
bushcut Leucospermum muirii MPF looses its proteoid 
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6oo,-------------------~~------------------_, 
400 
200 
Ld galpinii 
P 
.6 
.n Ls praecox Ld meridianum 
23 
The second class was characterized by having a restioid 
cover between 10 and 70%, with> 5% cover of restioids in 
the 1-2-m stratum, and comprises two structurally identical, 
floristically related communities: Leucospermum praecox/ 
Protea sussanae MPF and Leucadendron galpinii MPF. 
Both are structurally similar to the first class of Mesic 
Proteoid Fynbos and less so to Restioid Fynbos. However, 
were Leucadendron galpinii MPF to lack L. galpinii it 
would be indistinguishable from either Leucospermum 
muirii MPF or Restioid Fynbos. 
0+0--~~---L2'00---------4-0rO---------6'0~0---------8~00 
The third class was differentiated by a lack of restioids in 
the 1-2-m stratum, the absence of climbers, and occasion-
ally a high cover of short (0.25-1-m tall) non-sprouting 
proteoids. It contained two structurally identical, but 
floristically unrelated, communities: Leucadendron meridia-
num/Protea obtusifolia MPF and Protea neriifolia MPF. 
Structurally, they were most similar to the second class. 
Axis 2 
Figure 5 Detrended correspondence analysis of the Mesic 
Proteoid Fynbos plots utilizing the cover abundance of all Protea-
ceae and Restionaceae species found in and adjacent plots. Species 
were weighted by cover into three classes: > 10%, 1-9% and 
< 1%. 
element and acquires a cover of fleshy-leaved and 
graminoid elements becoming a Grassy Shrubland identical 
to that of degraded Restioid Fynbos. 
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800 
Floristics 
The three structural classes outlined above comprised five 
loosely related and one floristically distinct (Pro tea 
neriifolia MPF) communities. The interrelationship, based 
on their proteoid and restioid components, between these 
Mesic Proteoid Fynbos communities is shown in Figure 5 
aTld with other Fynbos communities in Figure 6. 
Detrended correspondence analysis (Hill 1979b) on all 
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Figure 7 Detrended correspondence analysis of the Proteoid 
Fynbos plots utilizing cover abundance of only (a) Proteaceae and 
(b) Restionaceae. Species were weighted by cover into three 
classes: > 10%,1-9% and < 1%. 
Proteaceae and Restionaceae present, separates all six 
distinct assemblages of Mesic Proteoid Fynbos along two 
discemable gradients. At one end of the spectrum is Leuca-
dendron meridianum/Protea obtusifolia MPF (Figure 5). In 
sharing Passerina galpinii, Erica spectabilis and Chondro-
petalum microcarpum, it was floristically affiliated to 
S.-Afr.Tydskr. Plantk., 1991,57(1) 
Oligotrophic Asteraceous Fynbos (Figure 6). Protea lanceo-
lata MPF appears to be intermediate between Leucadendron 
meridianum/Protea obtusifolia and Leucospermum praecox/ 
Pro tea sussanae MPF, but nevertheless each formed a 
distinct cluster on the ordination. Leucospermum praecox/ 
Pro tea sussanae MPF was further characterized by Cliffor-
tia stricta and Lachnea micrantha. Leucadendron galpinii 
MPF was most closely affiliated to Restioid Fynbos (Figure 
6), with which it also shared Cynodon dactylon as a 
dominant. Leucospermum muirii MPF was a distinct 
community, characterized chiefly by Elegia stipularis, 
showing some affiliation both with Leucadendron galpinii 
MPF and Leucospermum praecox/Pro tea sussanae MPF 
(Figure 5). 
The floristic correlation with structural types delimited by 
dominant Proteoids is to be expected. However, an analysis 
based purely on the Proteaceae (Figure 7a) gave an almost 
identical result to the overall picture (Figure 5). The pattern, 
while similar, was not so clear-cut for the Restionaceae 
(Figure 7b). Two major differences existed: firstly, in a 
transitional site (26), the presence of lschyrolepis 
leptocladus linked the plot with the Leucadendron 
meridianum/Protea obtusifolia type, rather than with 
Leucospermum praecox/Protea sussanae type, as the 
proteoid overs tory did. Secondly, although the restioid 
Elegia muirii/Thamnochortus muirii/T. erectus assemblage 
conformed to the combined Leucospermum muirii, Leuco-
spermum praecox/Pro tea sussanae, Leucadendron galpinii 
and Protea lanceolata proteoid assemblages, Thamnochor-
tus erectus tended to occur on plots lacking Thamnochortus 
muirii and Elegia muirii, independently of the proteoid 
elements. The Thamnochortus erectus assemblage (indicated 
with dotted lines on Figure 5) clearly showed affinities with 
Restioid Fynbos (Figure 6). The Leucospermum muirii 
proteoid assemblage could be distinguished from the above 
complex by the presence of Elegia stipularis. Other proteoid 
communities were better matched: The proteoid Protea 
neriifolia assemblage had the highest cover of Restio 
triticeus, and the Leucadendron meridianum/Protea 
Table 5 Topographical, geological and pedological features of Mesic Proteoid Fynbos 
communities in the Riversdale coastal plain 
Community Soil fonn' Topography Geology pH Soil depth 
Protea lanceolata Oovelly orange and Coastal flats Bredasdorp ? 0.2-0.5 rn 
Oovelly sonneblorn 
Leucospermum muirii Fernwood fernwood Rats and hills TMG 5.3-5.9 >lrn 
L. praecox/Po sussanae Clovelly orange and Flats, slopes and Bredasdorp 4.8--8.7 >lrn 
Oovelly sonneblorn to hillcrests 
Fernwood langebaan 
Leucadendron galpinii Oovelly sonneblorn and Valleys, flats and Bredasdorp 7.4 >lrn 
Fernwood langebaan alluvial fans 
L. meridianumiP. obtusifolia Oovelly orpen and Crests and rnidslopes Bredasdorp 8.2-8.3 0.01--{).5 rn 
Hutton nyala to 
Mispah kalkbank 
P. neriifolia Mispah rnispah South slopes and crest TMG 6.5 0.1-0.3 rn 
'(sensu Macvicar et al. 1977) 
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obtusifolia proteoid assemblage corresponded to the 
lschyrolepis leptocladuslChondropetalum microcarpum 
restioid assemblage. 
In general then, the two classifications based on the 
Proteaceae and Restionaceae correlate well in Mesic 
Proteoid Fynbos. As Proteaceae account for 15-85% of the 
cover and Restioids for 0--90%, few non-proteoid/restioid 
species are dominant in these communities, but those 
present supported the groupings obtained. 
Environment 
With the exception of Protea neriifolia MPF, which 
occurred on TMG sandstones, Mesic Proteoid Fynbos 
communities occurred on the Bredasdorp Formation lime-
stones and associated colluvial sands (Table 5). These 
communities occur on clines from pure limestone (grading 
into Oligotrophic Asteraceous Fynbos) on one end, to deep 
sands (and Restioid Fynbos and Dune Thicket) on the other. 
Leucadendron meridianumlProtea obtusifolia MPF 
occurred on soils with an Orthic A horizon up to 50 mm 
deep (occasionally up to 500 mm) over Limestone (Mispah 
kalkbank), although a 50--100 mm deep apedal yellow/grey 
or red B horizon was sometimes present between the Orthic 
A and the limestone bedrock (Clovelly oranje and Hutton 
nyala, respectively). Topographically it occurred on the 
crests and midslopes of limestone outcrops and ridges, but 
on steeper north-facing slopes it was replaced by Oligo-
trophic AF. At lakkalsfontein it formed a mosaic between 
patches of seasonally waterlogged L. linifolium Mesotrophic 
AF: it may possibly also have occurred on calcareous 
*Bokkeveld shales prior to these being ploughed for wheat. 
Leucospermum praecoxlProtea sussanae MPF occurred 
on deep structureless sands with a 200--500-mm deep 
brown/grey Orthic A horizon, overlying either an apedal 
yellow-red sand (Clovelly geelhout to sonnenblom with 
acidic to neutral pH) or a structureless grey sand (Fernwood 
langebaan). Topographically it occurred from flat to 10° 
slopes, from dune crests to valley flats, wherever sands 
overlay limestone to a depth greater than 1 000 mm, 
although it tended to be replaced by Leucadendron galpinii 
MPF in slacks and valley bottoms. Where limestone 
pavement interdigitated with deep sands Leucospermum 
praecoxlProtea sussanae MPF formed a mosaic with Leuca-
dendron meridianumlProtea obtusifolia MPF, the boundary 
between the two usually being extremely abrupt. Leucosper-
mum praecox appeared to be more tolerant of alkaline soils 
(PH 4.8-8.7) than Protea sussanae (pH 4.8-6.8). 
Protea lanceolata MPF occurred on soils with an Orthic 
A over a humus-rich yellow/brown apedal sand, together not 
deeper than 500 mm (Clovelly oranje/sonnenblom). These 
soils appeared to have a higher organic content than the 
surrounding communities and appear to be younger sands 
than those occupied by other Mesic Proteoid Fynbos. It 
occurred in isolated pockets on slopes between Leuca-
dendron meridianumlProtea obtusifolia MPF and Leuco-
spermum praecoxlProtea sussanae MPF, less frequently 
associated with Dune Thicket. 
Leucadendron galpinii MPF was found on soils with a 
l00--400-mm Orthic A over deep structureless brown/grey 
to yellow sands (Fernwood langebaan and Clovelly sonnen-
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blom, respectively). It was confined to interdunal valleys, 
alluvial fans and valley bottoms. Leucospermum muirii MPF 
occurs on soils with an Orthic A of 0.05 to 0.5 m deep over 
an unconsolidated white regic sand on hillslopes and on flats 
(Fernwood fernwood), both to the west of and on the 
western summit of Aasvogelberg. These sands were more 
acidic (PH 5.3-5.9) and coarser than those typically derived 
from the Bredasdorp Formation, suggesting that they 
probably originated from Aasvogelberg TMG. 
Protea neriifolia MPF occurred on soils with a sandy, 
O.I-O.3-m deep, grey-brown Orthic A horizon overlying 
TMG sandstone rocks (Mispah mispah). It occurred on the 
slopes and western crest of the Aasvogelberg Range. 
Distribution 
Leucospermum muirii MPF is confined to the western end 
of the Aasvogelberg Range, and probably only occurs on 
sands derived from the TMG sandstones. It is unique to the 
Riversdale coastal plain, although Leucospermum fulgens 
appears to form a structurally similar community on the 
lower south slopes of the Potberg range (Rourke 1972). In 
the Agulhas region P. compacta dominates communities on 
deep acidic sands derived from TMG sandstones. 
Protea lanceolata MPF reaches its maximum extent in 
the Riversdale coastal plain, but extends from Pot berg 
(Elands Pad) to beyond Mossel Bay at the Great Brak River, 
where it atypically occurs on clayish Tertiary gravels 
(Rourke 1982). No analogues to Pro tea lanceolata MPF are 
known outside this area, although some Dune Thicket 
patches occupy a similar environment, both within the 
Riversdale coastal plain and in the Agulhas plain (Cowling 
et al. 1988). Protea lanceolata MPF distribution is thus 
correlated with the maximum development of Dune Fynbos 
and Dune Thicket on the south coast. Although Rourke 
(1982) states that Pro tea lanceolata is usually found within 
2 km of the coast with the largest populations occurring 
behind the first stabilized dunes landward of the sea, many 
populations were recorded up to 12 km from the coast. 
Leucadendron galpinii MPF is also confined to the 
Riversdale coastal plain (Williams 1972). On the Agulhas 
plain similar habitats are replaced by Restioid Fynbos 
dominated, by Leucadendron linifolium (Cowling et al. 
1988), to which L. galpinii is a vicariad (Williams 1972). 
However, these habitats at Agulhas are usually seasonally 
waterlogged, which does not appear b occur in the 
Riversdale coastal plain. Floristically Leucadendron galpinii 
MPF shares dominant species with Restioid Fynbos in both 
the Agulhas and Riversdale coastal plain. 
Leucospermum praecoxlProtea sussanae MPF is replaced 
by Leucadendron coniferumlProtea sussanae MPF in 
analogous sites on the Agulhas plain. The two Pro tea co-
dominances are confined to the Riversdale and Agulhas 
coastal plains, respectively. Leucadendron coniferum-
dominated vegetation occurs on aeolian neutral to alkaline 
sands on the Cape Peninsula (Williams 1972; Taylor 1985). 
The area between the Breede River and Cape Agulhas has 
neither Leucospermum praecox (Rourke 1972) nor 
Leucadendron coniferum (Williams 1972). The proteoid co-
dominant to Pro tea sussanae in these areas is unknown, but 
alkaline sandy areas form a small proportion of the area 
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covered by the Bredasdorp Formation at De Hoop (van der 
Merwe 1977). 
Leucadendron meridianumlProtea obtusifolia MPF also 
occurs on the Agulhas plain (Cowling et al. 1988) and De 
Hoop (van der Merwe 1977), and encompasses the entire 
distributional range of limestone outcrops dominated by 
Mesic Proteoid Fynbos. Leucospermum truncatum and 
Leucadendron muirii are often co-dominants in this 
community where limestone outcrops have skeletal soils: the 
former occurs from Agulhas to the Duiwenhoks River, 
whereas the latter extends further east to just beyond the 
Kafferkuils River (Muir 1929; Rourke 1972; Williams 
1972). 
Pro tea neriifolia MPF is probably analogous to 
Leucadendron xanthoconus Proteoid Fynbos on the Agulhas 
plain (Cowling et al. 1988) as both occur on shallow rocky 
soils derived from TMG sandstone. Pro tea neriifolia MPF 
keys out to Campbell's (1985) Towerwater Mesic Proteoid 
Fynbos. Pro tea neriifolia is common on the southern slopes 
of mountains from the Kogelberg to Port Elizabeth, but 
curiously is absent from the Agulhas plain (Rourke 1982), 
probably being replaced by P. longifoiia, which is an 
occasional co-dominant in L. xanthoconus Proteoid Fynbos 
(Cowling et al. 1988). 
3.4.3. Dry Proteoid Fynbos 
Differential features 
Dry Proteoid Fynbos in the Riversdale coastal plain is 
differentiated by a very high Ericaceae component (> 60%) 
combined with non-sprouting proteoids, a high cover 
(> 30%) of low proteoids less than 1 m tall, and the 
presence of Pro tea repens (Tables 3 & 4). It most closely 
resembles Campbell's (1985) Ararat Dry Proteoid Fynbos, 
but lacks Penaeaceae and aphyIIous shrubs. 
Floristics 
Floristically Dry Proteoid Fynbos is differentiated by 
Leucospermum calligerum and Erica sp. 69.1 (Table 4) and 
is clearly related to Protea neriifolia MPF and Mesotrophic 
AF, with which it shares L. cuneiforme, P. repens and 
Restio triticeus. 
Environment 
Dry Proteoid Fynbos is confined to slopes with a 
structureless, grey, loamy sand between angular sandstone 
rocks, the latter comprising 50% of the ground cover. 
Distribution 
In the study area, Dry Proteoid Fynbos is confined to the 
lower north slopes of the western Olifantsberg (Figure 4). 
Leucospermum calligerum is a widespread species with a 
wide ecological amplitude, other than a restriction to xeric 
conditions with winter rainfall of less than 250 mm, and is 
common on the northern slopes of the Langeberg (Rourke 
1972). Dry Proteoid Fynbos is absent from the northern 
slopes of the central and eastern Aasvogelberg, which have 
Renoster Shrubland on shallower soils with a higher soil 
clay content. 
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4. Miscellaneous 
A single plot did not key out using Campbell's (1985) 
system. It was characterized by 22% cover of Ericaceae and 
70% lepto-orthophyllous shrubs (Table 3). It does not 
classify as either Mesotrophic Asteraceous Fynbos or 
Grassy Fynbos, to which ericaceous communities on 
southern slopes in xeric and grassy environments 
respectively, are relegated by Campbell (1985). The major 
discrepancy is the lack of restioids, which results in an 
unkeyable non-Fynbos classification in Campbell's (1985) 
system. It was assigned to Ericaceous Fynbos by default. 
The plot appears typical of the vegetation on the steep 
upper, south-facing slopes of the Aasvogelberg between 
Kaffrarian Succulent Thicket on screes and cliffs and Protea 
neriifoiia Proteoid Fynbos on the lower slopes. 
5. Azonal communities 
Several azonal communities were encountered, although 
these were not surveyed during the study. The most exten-
sive of these are included here for their conservation and 
phytogeographical significance. 
Phragmites australis forms extensive reed beds where the 
Kruis, Kafferkuils and Vet Rivers flow through the Enon 
Formation. The margin of this habitat is prone to agricul-
tural expansion. The zonation of these communities is 
described by Muir (1929). 
Acacia karroo occurs along river courses and, in Renoster 
Shrubland, along drainage lines. Particularly large areas of 
'Savannah' appear to have occurred historically in the deep 
alluvial sand on the west banks of the Gouritz River at 
Sandfontein and at Elberts Kraal (Muir 1929). This has 
largely been converted to agriculture. The occurrence of A. 
karroo-dominated communities along the banks of the 
Breede River, in the Bontebok National Park (Grobler & 
Marais 1967), and Kingna River, near Ashton (pers. obs. 
Rebelo), suggests that rivers may have been an important 
source for the spread of Karoo plant species through the 
Langeberg to the coastal flats (see Muir 1929). 
Halophilous marsh communities exist at the three 
estuaries of the major rivers. These are described by Muir 
(1929). 
Discussion 
Muir (1929) described the Riversdale coastal plain 
vegetation as Renosterveld on the Bokkeveld Group shales, 
Strandveld on Bredasdorp Formation limestones and 
Macchia on the Aasvogelberg, which is of the Table 
Mountain Sandstone Group. Acocks (1953, 1975) mapped 
the area south of the Langeberg as Coastal Renosterbosveld 
(veld type no. 46) and Coastal Macchia (47), but unlike 
Muir (Ioc. cit.), interpreted the upper Gouritz River valley as 
Valley Bushveld (26) and the Aasvogelberg as Coastal 
Renosterveld. Moll et ai. (1984) mapped both Acock's 
Coastal Renosterveld and Valley Bushveld as South Coast 
Renosterveld, but separated the Coastal Macchia into a 
O.5-lO-km wide coastal strip of Dune Fynbos and inland 
Limestone Fynbos. Aasvogelberg was mapped as Limestone 
Fynbos. Although these classifications partially reflect 
development in vegetation concepts in the Fynbos Biome, 
they also clearly illustrate the lack of knowledge of the 
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vegetation of the Riversdale coastal plain. This is further 
illustrated by the entire area south of the National Road 
between the Gouritz and Kafferkuils Rivers being described 
as inadequately surveyed for the delimitation of priority 
conservation areas (Jarman 1986). 
Weirnarck (1941) failed to recognize the Riversdale 
coastal plain as a phytogeographical region distinct from the 
Langeberg Mountains, despite its highly distinctive 
limestone plant communities, although Oliver et al. (1983) 
suggest that it is affiliated to the Bredasdorp region. The 
occurrence of three distinct vegetation communities, 
characterized by endemic Proteaceae taxa, clearly indicate 
that the Riversdale coastal plain is a centre of endemism, 
although not of the same order as the Agulhas plain. 
The Riversdale coastal plain contains the greatest extent 
in the Cape region of the following vegetation types: 
Leucadendron teretifolium Asteraceous Fynbos (ca. 80%), 
Pro tea lanceolata Mesic Proteoid Fynbos (ca. 80%), 
Leucospermum praecox/Pro tea sussanae Mesic Proteoid 
Fynbos (ca. 80%, totalling ca. 60% of Mesic Proteoid 
Fynbos on lowland neutral sands: i.e. dominated by Pro tea 
sussanae), Azonal Restioid Fynbos (ca. 70%), Leucaden-
dron meridianum/Protea obtusifolia Proteoid Fynbos (ca. 
60%), and Dune Asteraceous Fynbos (ca. 30%). Leucosper-
mum muirii Mesic Proteoid Fynbos and Leucadendron 
galpinii Mesic Proteoid Fynbos are confined to the 
Riversdale coastal plain. Kaffrarian Succulent Thicket 
reaches its western distribution limits in the region, while 
Leucadendron teretifolium Asteraceous Fynbos reaches its 
eastern coastal limits. With the exception of an area of about 
40 km2 to the east, Leucadendron meridianum/Protea 
obtusifolia Mesic Proteoid Fynbos, Leucospermum praecox/ 
Protea sussanae Mesic Proteoid Fynbos and Protea lanceo-
lata Mesic Proteoid Fynbos also reach their eastern distri-
bution within the area. 
The Riversdale coastal plain is clearly a phytogeographi-
cal unit which requires urgent conservation measures to 
ensure the preservation of its vegetation. Overall, its 
vegetation communities differ from that of the Agulhas 
region in having much more extensive stands of Mesic 
Proteoid Fynbos on limestone and neutral sand, whereas the 
Agulhas region is largely covered by Pro tea compacta-, P. 
repens-, Leucadendron xanthoconus- and L. platyspermum-
dominated Mesic Proteoid Fynbos on acid sands. Both areas 
have small patches of unique Eastern Thicket and Forest 
which urgently require conservation, whereas extensive 
Dune Thicket and Kaffrarian Thicket extend no further west 
than the Riversdale coastal plain. 
The Bredasdorp/Swellendam region tends to be domina-
ted by Leucadendron meridianum/Protea obtusifolia Mesic 
Proteoid Fynbos along the coast (van der Merwe 1977) and 
Renosterveld and Fynbos inland (Grobler & Marais 1967). 
The Potberg contains by far the majority of endemics to this 
region. A survey of the area between the Agulhas and 
Riversdale study areas is required in order to effectively 
evaluate conservation priorities on the south coast. 
The effectiveness of classifying Proteoid Fynbos by 
Proteaceae 
Floristic c:laracterization is usually based on differential and 
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not dominant species. How effective then, is the classifying 
of Proteoid Fynbos communities based purely on their 
dominant Proteaceae? 
In the Riversdale coastal plain, Proteoid Fynbos vegeta-
tion assemblages, as defined by Campbell (1985), are 
usually dominated by Proteaceae, which account for 
15-85% of the foliage-projected cover. The only other 
family which consistently had a high foliage projective 
cover (0-90%) in Proteoid Fynbos on the Riversdale coastal 
plain was the Restionaceae. No other taxon was dominant 
(> 10% cover) in more than three of the 28 plots sampled, 
so that testing the representativeness of the classification on 
other taxa would have involved detailed floristic surveys. 
The resultant communities described using Campbell's (loc. 
cit.) technique compared well with the floristic data 
collected for both the Proteaceae and Restionaceae. This, 
together with the·replacement of definite suites of species in 
similar habitats geographically, suggests that the communi-
ties are real entities and not merely a description of 
Proteaceae distribution ranges. Their use in conservation 
planning is, therefore, valid. 
We believe that investigating lower-level communities 
would require detailed floristic sampling and analyses, 
would not be mappable at a regional scale and would not 
clarify regional patterns in the south coast any better. 
Furthermore, the heavy investment required by floristic 
analyses in terms of time and expenditure would be. better 
spent on conservation issues such as determining the Red 
Data Book status of the endemic species and delimiting 
areas that would optimally preserve representative 
vegetation types. 
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